mention has been made in the methods section for comorbidities like diabetes mellitus, malignancy, immunosuppression etc. 3. There is no mention about how missing values were handled. 4 . Monthly income variable should be shrinked to fewer categories or viewed in quartiles (accompanied with corresponding ranges). Minor points 1. The manuscript should be edited by some native English speaker, because there are many language flaws in the text and the tables/ 2. Table 3 should be transformed to include the "Variables" column as well.
REVIEWER
Richard Silverwood London School of Hygiene & Tropical Medicine, United Kingdom REVIEW RETURNED 02-Aug-2018
GENERAL COMMENTS
In this manuscript Chiou et al have attempted to examine the relationship between "health profiles" and satisfaction with treatment effects in the Taiwan National Health Insurance survey.
In my review I have focused on the statistical analysis, the presentation of the results and the conclusions drawn from the results, as this is where my expertise lies.
Although the research question is interesting, I have some substantial reservations about the appropriateness of the dataset to address the aims, as well as the way in which the analyses were conducted and reported.
Major comments
1.
Both the main exposure of interest ("health profiles": latent classes relating to healthcare experiences and risky behaviour) and outcome (satisfaction with treatment effects) appear to be derived from data collected in the same survey and presumably relate to the same incidence of receipt of primary care services (this was not completely clear). If this is the case then is there not a potential problem with reverse causality? For example, if a patient was not satisfied with their treatment effects then itmay lead them to report their healthcare experiences in a more negative way. The study findings are interpreted as a causal effect of the "health profiles" on satisfaction with treatment effects (e.g. in the Abstract: "The results showed that poor experiences of accessibility and physician-patient relationships affected patients' expectations."), but I would suggest that the authors can only claim to have observed an association due to the potential for reverse causality. This issue need to be more thoroughly addressed throughout the manuscript.
2.
The reason for inclusion in the LCA of items relating to both healthcare experiences and risky behaviour was not clear. These seem like quite different domains which would not necessarily be well correlated in the data. Including both in the LCA may therefore lead to poorer fitting models and lower discriminatory ability, as well as reducing the ease of interpretation. This approach should be reconsidered or further justified. My personal preferred option would be to focus the LCA on healthcare experiences then just adjust for the risky behaviours (two binary variables so few additional parameters) in the subsequent model. This would make the characteristics of the latent classes and their subsequent association with satisfaction with treatment effects more easily interpretable.
3.
There was no justification for the choice of the 4-class model. Unless there was strong a priori belief in a 4-class solution (which itself needs to be carefully justified) then I would expect the authors to compare the fit of models with different numbers of classes before concluding which was the most appropriate.
4.
It appears that a conventional logistic regression model was fitted relating patient's satisfaction with treatment effects to the latent classes and demographic factors (page 9, paragraph 2). This implicitly treats the latent classes as if they were observed rather than estimated with error, so that uncertainty in the LCA is not propagated into the second stage model. Given the moderate entropy value (0.71) it would be good practice to also fit a logistic regression model weighted by each patient's posterior probability of class membership. This could be considered as a sensitivity analysis and presented in the supplementary material.
5.
Insufficient details of the study sample are provided, which makes interpretation of the results difficult. For example, what was the response rate? Were there any missing data? How were these handled if so?
More minor comments
1.
Throughout: Given that the items included in the LCA relate to healthcare experiences and risky behaviours (though see above comment in relation to this) I was not convinced that the latent classes should be referred to as "health profiles". This should either be reconsidered or further justification provided.
2.
Throughout: The outcome is described as both "expectations of treatment effects" (e.g. Abstract) and "satisfaction with treatment effects" (e.g. page 8, paragraph 3). I would not consider these as synonymous so suggest is one and is chosen and used consistently. Given the description of the data collected (page 8, paragraph 3), "satisfaction with" would appear the more appropriate.
3.
Abstract: The country in which the study was conducted should be specified.
4.
Abstract: It is meaningless to refer to the latent classes as "groups 1, 2, 3 and 4". Their characteristics should be described and they should be given meaningful labels by which they can be referred to.
5.
Abstract: "Patients with good health held higher expectations of treatment effect (odds ratio: 1.75, p = 0.003." The estimated OR for "health status better" in Table 3 is reported as 1.705, so one ofthese in incorrect.
6.
Page 6, paragraph 4: If patients in the study had "received primary care services during the preceding 3 months" is it not necessary to take into account the time between accessing the service and the survey? For example, patients who had accessed the service longer ago would have had more time for their treatment to work so may well be more satisfied with their treatment effect.
7.
Page 7, paragraph 2: Not all the survey questions used to derive LCA items are listed in the text. It would be more complete to include them all, perhaps in a table which could also detail how the resultant LCA items were derived.
8.
Page 7, paragraph 3: The justification for removing two of the items from the LCA was not completely clear. If these items had "little discriminatory ability" then why did the model entropy decrease from 0.79 to 0.71, which is a fairly substantial decline? 9.
Page 7, paragraphs 3-4: If the latent classes are themselves of interest, which appears to be the case, then I would expect all the results relating to them (comparison of fit of models with different numbers of classes (see above comment), prevalence of each class in the chosen model, interpretation of each class in the chosen model) to be in the Results section rather than the Methods.
10. Page 9, paragraph 2: Repetition of earlier discussion regarding removing two items from the LCA.
11. Page 9, paragraph 3: Once the characteristics of the latent classes have been described they should be given meaningful labels by which they can be referred to and "group 1", "group 2", etc. should no longer be used.
12. Page 9, paragraph 3: "In group 1, almost 6 items reflected a positive experience." Unclear what is meant by this.
13. Page 9, paragraph 3: "No respondents reported that the duration of the consultation with a primary care provider was too long or medical costs were too high". Table 1 suggests that in fact 2.3% of respondents reported that the duration of the consultation with a primary care provider was too long (or at least that only 97.7% of respondents reported that "the consulting time felt more satisfied") and 7.6% of respondents reported that medical costs were too high (or at least that only 92.4% of respondents reported that "the feeling in expenditure is not high").
14. Page 13, paragraph 3: "However, we should be mindful of the fact that it is sometimes difficult to obtain favorable results in health profiles generated via LCA…". Unclear what is meant by "favorable".
15. Table 1 : It would be useful to also include a column for the overall sample distributions of the LCA items for reference.
16. Table 1 : These results would be more easily interpretable if presented graphically (just a suggestion).
17. Table 2 : It would be useful to also include a column for the overall sample distributions of these variables for reference.
18. Table 2 : p-values should not be reported as "0.000", they should be reported as "<0.001) (or similar).
19. 
GENERAL COMMENTS
The authors suggest that this paper uses LCA to assess patients health profiles. Several areas warrant consideration.
1. The rationale for this study and a critique of the extant literature is not provided in the introduction to the paper. Therefore, it is not clear what gaps this paper is intended to fill. 2. The purpose of this paper is not clearly stated.
3. The authors would benefit from reviewing papers that reported findings from latent class analyses. For example, the use of group numbers, rather than giving the latent classes clinically meaningful names makes the interpretation of the study findings easier to read. 4. As written, the methods section is not clearly written. 5. As written it is not clear how to interpret the results of this study. 6. The discussion section is essentially a restatement of the results. 7. The paper would benefit from an editor whose native language is English.
VERSION 1 -AUTHOR RESPONSE
Reviewer: 1 Reviewer Name: Faraz Ahmed Institution and Country: Lancaster University, UK Please state any competing interests or state 'None declared': None declared - Response: Thank you for allowing us the opportunity to clarify this misunderstanding. In fact, this participants in this study (n = 2009) had been in a primary care setting within the last 3 months, and some had possibly made use of different primary care clinics, although such information was not obtained in this survey. The National Health Insurance (NHI) Bureau requests that participants evaluate their experience in a primary care setting by asking them to report their experiences with accessibility factors, based on their recent use of primary care services. We agree with the reviewer regarding the study limitations and regarding gathering more appropriate information in a comparison of multiple primary care clinics. We will suggest that the Bureau review the survey items together with CATI in the next annual survey and provide more information in a subsequent study. 
Reviewer

2.
Chronic health condition would be better described with some score (e.g. Charlson's comorbidity index or other) rather than subjective grouping into "catastrophical illness" etc. Moreover, no mention has been made in the methods section for comorbidities like diabetes mellitus, malignancy, immunosuppression etc. Response: In this study, we only used two item related to participants' comorbidities. Generally, we used the CCI score as a proxy for the respondent's comorbid conditions; however, we cannot link to NHI claim data to estimate the CCI score from medical records. Regarding this annual NHI survey in Taiwan, it is quite difficult to ask patients about all their comorbidities using CATI to collect data. We asked them to report any chronic diseases (CATI classifies these as hypertension, diabetes, hyperlipidemia, heart disease, asthma, and others), but the response rate was not high. Rather, NHI beneficiaries receive a catastrophic illness certificate exempting them from copayment if they qualify. Therefore, we also asked participants in the survey whether they had been issued a catastrophic illness certificate. We thus only used these two items (chronic disease and catastrophic illness) in the model for the compact version. We have added some descriptions to the Methods section, as follows (page 9).
"Note that the NHI in Taiwan issues beneficiaries a catastrophic illness certificate to exempt them from copayments if they qualify." "However, we did not count the numbers of chronic diseases and only used chronic disease (yes/no), and catastrophic illness (yes/no) in the later analysis." 3.
There is no mention about how missing values were handled. Response: We appreciate this opportunity to clarify our handling of missing data. In the Methods section, we have described this point as follows (page 9): "Regarding missing values, every item was given a "refuse to answer" in the CATI system when the participant did not answer this question. For monthly oncome, approximately 30% did not respond. For other items, fewer than 1% were not answered."
4.
Monthly income variable should be shrinked to fewer categories or viewed in quartiles (accompanied with corresponding ranges). Response: We appreciate this useful suggestion, and we have reduced the monthly income variable to 4 items (i.e., <45,000, 45,000-59,999, 60,000-89,999, and ≥90000) from the original catalog and revised Table 3 . The results in the table did not change significantly, and so we decided to use the new results in Table 3 (page 23). Although the research question is interesting, I have some substantial reservations about the appropriateness of the dataset to address the aims, as well as the way in which the analyses were conducted and reported.
Major comments 1. Both the main exposure of interest ("health profiles": latent classes relating to healthcare experiences and risky behaviour) and outcome (satisfaction with treatment effects) appear to be derived from data collected in the same survey and presumably relate to the same incidence of receipt of primary care services (this was not completely clear). If this is the case then is there not a potential problem with reverse causality? For example, if a patient was not satisfied with their treatment effects then it may lead them to report their healthcare experiences in a more negative way. The study findings are interpreted as a causal effect of the "health profiles" on satisfaction with treatment effects (e.g. in the Abstract: "The results showed that poor experiences of accessibility and physician-patient relationships affected patients' expectations."), but I would suggest that the authors can only claim to have observed an association due to the potential for reverse causality. This issue need to be more thoroughly addressed throughout the manuscript.
Response: We appreciate this sophisticated suggestion. It is true that patients with a poor treatment outcome tend to report a negative health care experience. Because this study was a cross-sectional survey, it is difficult to recognize this phenomenon despite asking for further details or using a cohort study design to determine the relationship for the reverse causality. Therefore, we checked the survey data for the question asking participants to give reasons if they were not satisfied, and found that 38 of these (n = 110) related to a negative treatment effect. We have discussed this further in the study limitations with adequate citation, as follows (page 15).
"Finally, patients with worse treatment outcomes may lead to report the negative healthcare experience 42 . In this study, the cross-section data is hard to distinguish this kind of relationship. We have examined the reasons for not satisfied and only 38 0f them (n=110) were related to the negative treatment effect and need further study to provide more evidences."
In addition, we have carefully considered your comments and replaced "health profiles" with "patient experience profile."
The reason for inclusion in the LCA of items relating to both healthcare experiences and risky behaviour was not clear. These seem like quite different domains which would not necessarily be well correlated in the data. Including both in the LCA may therefore lead to poorer fitting models and lower discriminatory ability, as well as reducing the ease of interpretation. This approach should be reconsidered or further justified. My personal preferred option would be to focus the LCA on healthcare experiences then just adjust for the risky behaviours (two binary variables so few additional parameters) in the subsequent model. This would make the characteristics of the latent classes and their subsequent association with satisfaction with treatment effects more easily interpretable.
Response: Thank you for your consideration. We used these six items to perform LCA again; we treated smoking and drinking behaviors as adjustment variables in the logistic regression model. The logistic regression results (new LCA classes in the table below) were quite similar to the original results, although participants with drinking behavior have a lower-than-average likelihood of expected treatment effects. We have also provided more details in Supplementary File 1 relating to model selection. In the part justifying selection of the LCA model, we noted that the six items (not including smoking and drinking behaviors) did not prove better than the eight items of the original model in elucidating the participant subgroup pattern. We thus decided to use the eight LCA items and provide this discussion in the supplementary files. We agree that it is necessary to provide these results for readers to understand the change in model choice. Response: We appreciate this suggestion. Other reviewer also has this concern. Therefore, we describe more details in the model selection justification in the supplement file 1. Response: Thank you for this thorough comment. Following your suggestion, we have performed a sensitivity analysis, with the details provided in Supplementary File 2. These indicate that the posterior probability of class membership in logistic regression produces outcomes similar to those of the original model. After adjustment using the LCA model, these results can enhance readers' understanding of the relationship between patient experience and expected treatment outcome.
It appears that a conventional logistic regression model was fitted relating patient's satisfaction with treatment effects to the latent classes and demographic factors (page 9, paragraph 2). This implicitly treats the latent classes as if they
Insufficient details of the study sample are provided, which makes interpretation of the results difficult. For example, what was the response rate? Were there any missing data? How were these handled if so?
Response: We appreciate this opportunity to clarify our handling of missing data and report the response rate. In the Methods section, we have described this point as follows (page 9):
The total sample size was 2009 which has answer all the survey items. "Regarding missing values, every item was given a "refuse to answer" in the CATI system when the participant did not answer this question. For monthly oncome, approximately 30% did not respond. For other items, fewer than 1% were not answered. " "The response rate was around 9.6% in CATI system." (page 7) More minor comments Response: We have modified the description for the consistency in the manuscript.
3. Abstract: The country in which the study was conducted should be specified.
Response:
We have put Taiwan for the mention of the study area. Table 3 is reported as 1.705, so one of these in incorrect.
Abstract: "Patients with good health held higher expectations of treatment effect (odds ratio: 1.75, p = 0.003." The estimated OR for "health status better" in
Response: We apology for the typo and have corrected. Since we have shrinked the monthly income variable, we have provided the newest figures in the revised manuscript.
Page 6, paragraph 4: If patients in the study had "received primary care services during the preceding 3 months" is it not necessary to take into account the time between accessing the service and the survey? For example, patients who had accessed the service longer ago would have had more time for their treatment to work so may well be more satisfied with their treatment effect.
Response: Indeed, patients who receive primary care from multiple sources may influence their evaluation of satisfaction with the treatment effect. In this cross-sectional study, we can only capture participants' general health care experience, and cannot provide more detailed information for determining the medical utilization effect due to limits on the number of items in the CATI system. Moreover, this question was asked before the participants became qualified to continue the survey. The constriction design is intended to avoid recall bias. 
Response:
We have followed this suggestion to discuss LCA results in the Results section (page 10, red color).
Response: Thank you for this suggestion and we will consider it in the further study. Response: we have corrected.
17.
Response (1&2):
Thank you for those points, which are well-taken. For better understanding, we add some descriptions in the revised manuscript in the introduction as follows: "To date, numerous studies have discussed the factors related to patient satisfaction or patient experience using traditional variable-oriented methods; however, only a limited number of researchers have adopted a participant-oriented method (such as LCA) for evaluating patient satisfaction or experience. Further, most of these studies either had a small sample size or obtained data from only a limited number of institutions instead of using national survey data." "The purpose of this study was to examine the relationship between respondents' patient experience profiles and their expectations of treatment effects." "Our results can help health authorities improve the performance of health systems from the perspective of a patient's experience in primary care." 4. As written, the methods section is not clearly written.
As written it is not clear how to interpret the results of this study. 6. The discussion section is essentially a restatement of the results.
Response (4-6) : We could have been clearer and provided more information in those parts, including two supplementary files. We have revised our manuscript to improve the readability for readers who are not familiar with this area.
"…negative experiences of accessibility and physician-patient relationships influenced patients' expectations of treatment effects" (page 16)
The manuscript should be carefully checked so that no such implications of causality remain.
2. Information on health status was obtained by "ask [ing] participants to rate their health status during the preceding month". Given that the exposure occurred up to 3 months before the point of the survey, will this health status variable not potentially be on the causal pathway between the exposure and the outcome for some patients? It is not specifically stated that health status is being considered as a confounder, but I would assume that this is the intention. This should either be reconsidered or this limitation clearly acknowledged.
3. The outcome of interest is referred to throughout the majority of the manuscript as "expectations of treatment effects". This suggests that the treatment effects are yet to be observed. However, if the receipt of primary care occurred up to 3 months previously, may the treatment effects not already have been observed for some patients? Is the outcome then really a combination of observed treatment effects and expectations of (future) treatment effects? This needs to be more carefully described in the manuscript.
The exception to the above is the "dependent variables" section where the outcome of interest is referred to as "satisfaction with expectations of treatment effects". This seems like a very different concept: for example, I could have a low expectation of my treatment effect yet still be satisfied with this. The definition of the variable does indeed mention the use of a Likert scale for satisfaction. Should "satisfaction with expectations of treatment effects" therefore be used throughout the manuscript? Is this a useful concept to consider? 4. Table 3 : There are still p-values reported as "0.000"; these should be reported as "<0.001" (or similar). p-values from joint tests for categorical variables (i.e. just a single p-value for age, education, etc.) would be preferred. I would also suggest that 3 decimal places is too much precision for odds ratios in this context -2 decimal places would be sufficient.
VERSION 2 -AUTHOR RESPONSE
Reviewer(s)' Comments to Author: In this manuscript Chiou et al have attempted to examine the relationship between "patient experience profiles" and "expectations of treatment effects" in the Taiwan National Health Insurance survey. We apologize for this misleading usage in the manuscript. The annual NHI survey uses the satisfaction scale as it is employed in other service sectors as an indicator of the expectation gap ofcustomers and areas for improvement. To avoid confusion, we now use the term "satisfaction with the expectation of treatment effects" (or symptom improvement) rather than "expectation of treatment effects." We have corrected these terms in the revised manuscript to make our meaning clearer. In addition, in some countries, patients with different health insurance policies may have different expectations of treatment effects. In Taiwan, under a single payer system
